GA-DELLA pathway is involved in regulation of nitrogen deficiency-induced anthocyanin accumulation.
DELLA proteins positively regulate nitrogen deficiency-induced anthocyanin accumulation through directly interaction with PAP1 to enhance its transcriptional activity on anthocyanin biosynthetic gene expressions. Plants can survive a limiting nitrogen supply by undergoing adaptive responses, including induction of anthocyanin production. However, the detailed mechanism is still unclear. In this study, we found that this process was impaired and enhanced, respectively, by exogenous GA3 (an active form of GAs) and paclobutrazol (PAC, a specific GA biosynthesis inhibitor) in Arabidopsis seedlings. Consistently, the nitrogen deficiency-induced transcript levels of several key genes involved in anthocyanin biosynthesis, including F3'H, DFR, LDOX, and UF3GT, were decreased and enhanced by exogenous GA3 and PAC, respectively. Moreover, the nitrogen deficiency-induced anthocyanin accumulation and biosynthesis gene expressions were impaired in the loss-of-function mutant gai-t6/rga-t2/rgl1-1/rgl2-1/rgl3-1 (della) but enhanced in the GA-insensitive mutant gai, suggesting that DELLA proteins, known as repressors of GA signaling, are necessary for fully induction of nitrogen deficiency-driven anthocyanin biosynthesis. Using yeast two-hybrid (Y2H) assay, pull-down assay, and luciferase complementation assay, it was found that RGA, a DELLA of Arabidopsis, could strongly interact with PAP1, a known regulatory transcription factor positively involved in anthocyanin biosynthesis. Furthermore, transient expression assays indicated that RGA and GAI could enhance the transcriptional activities of PAP1 on its downstream genes, including F3'H and DFR. Taken together, this study suggests that DELLAs are necessary regulators for nitrogen deficiency-induced anthocyanin accumulation through interaction with PAP1 and enhancement of PAP1's transcriptional activity on its target genes. GA-DELLA-involved anthocyanin accumulation is important for plant adaptation to nitrogen deficiency.